INTRODUCTION
Pollen-induced allergic diseases such as asthma, rhinitis and atopic dermatitis are important health problems all over the world. There is a body of evidence suggesting that prevalence of allergic diseases induced by pollens is on the increase in developed countries, a trend that is clearly evident also in the Mediterranean area (D'amato et al., 1991 ERCHS, 1996; ISAAC, 1998) . Avoiding exposure to allergens constitutes the first and also the most important phases in the treatment of allergic diseases. Clinicians use this information to identify appropriate allergens for skin testing and to guide pharmacologic and immunotherapeutic intervention and allergen avoidance. Thus, the determination of pollen map in an area is of great importance, since the study of pollinosis can not be limited to national boundaries.
Because of its mild winters and sunny days with dry summers, which are characteristic climatic conditions, the Mediterranean area is different from those of central and northern Europe. Classical examples of allergenicpollen producing plants, which are typical of the Mediterranean climate, are Parietaria, Olea and Cupressaceae (Ozkaragöz, 1967; Bousquet et al., 1985; D'amato et al., 1991; Dvorin et al., 2001 ).
In the last 30 years or so, aerobiological studies have been developed rapidly in most parts of Europe and also in Mediterranean. In our region, pollen map and its changes in accordance with the climatic changes have not been studied before. In this study, (1) we investigated the types and counts of pollens and their changes according to months, (2) examined the relationship between pollen prevalence and selected meteorological variables and (3) demonstrated the effect on allergic symptoms in childhood.
Previously, a pollen calendar of Ankara for 10 years which is situated in North-east central Anatolia (Fig. 1) at an altitude of 820 m above sea level was made out for the first time (İnceoglu et al., 1994; Pınar et al., 1999) .
SUBJECT AND METHODS

Pollen Data
The pollens were collected weekly with Burkard w volumetric 7-day recording spore trap placed in the center of Adana from 1 April 2001 to 31 March 2002 (Fig. 1) . The pollen grains and counts were investigated and calculated by the experienced aerobiolog. The tape was attached to a rotating drum which moved at 2 mm/h, completing a single revolution every seven days. At the end of the every 7-day cycle the tape was removed, attached to glass slides stained trypan blue and examined microscopically. The characteristics of pollen were defined using £ 100 immersion and £ 10 ocular, pollen count was made by £ 40 objective.
Subject
Subjects were selected in pollen sensitive patients that applied for regular controls at Ç ukurova University Pediatric Allergy and Clinic Immunology out patient clinic during study period. There were 77 girls (41.4%) and 109 boys (58.6%) with the mean age of 11:42^5:04 (min. 1.5/max. 18). All patients giving clinical history of allergic rhinitis and/or asthma related with pollen season were evaluated. The patients included to this study had skin prick test for pollen or serum pollen specific IgE. Distribution of the patients according to diagnosis was shown in Table I . Common grass, weed and Mediterranean tree pollen specific IgE (Pharmacia CAP System, Sweden) were measured in all patients. Skin prick test was performed on the forearm of each subject by using major allergens (Allergopharma, Germany). Herb mixture, tree mixture, graminea, eucalyptus were used as allergens. Saline was used as negative control and histamine as positive control in all patients. Skin tests were defined as positive if the wheal size was more than 3 mm or equal to the wheal of positive control after 15 min.
Symptom scores (SS) ( Table II) described by Bousquet et al. (1985) was used with a small modification. Symptom scores of all the patients were performed at every monthly visit.
Weather Recordings
Meteorological data were obtained from the monthly bulletin of meteorological station in Adana center at an altitude of 70 m above sea level, located from the sampling site. A total of four parameters were selected for this investigation, temperature, relative humidity, wind and rainfall.
Statistical Analysis
The softwares used for the data handling and analysis were SPSS for windows rel 10.0. All data were defined as mean SD. Spearmen correlation test and Cochran test used to investigate the relation between pollen count, meteorological variables and symptom scores. A significance level of 0.05 was adopted to be critical in all statistical calculations.
RESULTS
Adana which has 14,030 km 2 surface area is located on east Mediterranean coast, in South-east Anatolia (Fig. 1) . The city has a population of 10,50,000. It is surrounded by the Taurus Mountains covered with pine forest as vegetation specific to this area. It is also possible to see many of the steppe species in the abandoned areas, parks, gardens and roadsides in the city.
During observation of the one year, 54 taxa were determined in the atmosphere of Adana. Twenty nine of taxa belong to Gramineae. Plants with high pollen counts were classified into three groups as Gramineae, herb and trees. In Adana, total pollen count (in 1 m 3 ) is 32,694 pollen/m 3 . Of the total pollen count in a year, 26,979 belonged to tree pollens, 3196 to herb and 2519 to Gramineae. Of the yearly total pollen count, three pollens compromised 82.5%, grass 9.8% and Gramineae 7.7% (Graphic 1, Table III) .
Pollens were seen in all months, even in January. High levels of pollens were observed from the beginning of March till the end of June. During the summer, although temperature was on rise, pollen counts decreased. We assumed that this decrease in pollen counts was not a matter of the meteorological factors but it could be due to the termination of pollination period of trees, which can give a lot of pollen. Of the total pollens 82.5% were tree pollens that were found in parks and gardens, especially from March to June.
Two peaks of pollen counts were evident throughout the year, one in February, and another in May. The first peak was assumed because the beginning of pollinisation season of Cupressaceae/Taxaceae family. The second peak was due to high levels of Eucalyptus, Pineaceae, Gramineae, Compositeae taxa pollen counts. Cupressaceae/Taxaceae, Eucalyptus, Morus, Oleaceae, Pineaceae, Quersus, Rosaceae and Salix in tree pollens and predominantly Gramineae and then Artemisia, Chenopodiaceae/Amaranthaceae, Compositea, Leguminosae, Plantago and Umbelliferae in weeds were major pollens. Pollen counts were started to decrease in late June and reached to minimum levels in December.
Tree Pollens
Tree pollens were the major components of the total pollens. Cuppressacea / Taxaceae was the most prevalent tree pollen. Pinaceae ,as another pollen producing tree was the most important and long durable in Adana. Adana has also got a lot of Eucalyptus trees which are very pollen producing tree as well. Generally, tree pollens started to increase in January, peaking between February and May. They started to decrease after June.
Herb and Gramineae Pollens
Gramineae family was the dominant pollen in this group. Artemisia, Chenopodiaceae/Amaranthaceae, Compositae, Leguminosae, Plantago and Umbelliferae were other pollens observed as grass pollens. Herb pollen begun to increase from March, reached to maximum levels at May and than slowly decreased after September, decreased gradually after October. As for Gramineae pollens, they were pronounced at a low to moderate level throughout the year. Gramineae pollens showed (Tables IV and V) In general, meteorological variability does not affect the pollens counts. As regards to pollen types, Gramineae pollen in March and May and herb pollen in January, April, May and July were associated with temperature and humidity at a statistically significant level (R ¼ 0:250; p , 0:05). It was interesting to observe a significant increase in pollen counts on days with high humidity, following rainy days in hot seasons. The most common tree pollens were Pineaceae, Cupressaceae/Taxaceae and Eucalyptus in this survey. The relation between these tree pollens and meteorological variability were given in Table VI. A positive correlation was shown between these three tree pollens and two variables (temperature and humidity) in April and May (R ¼ 0:250; p , 0:05). The most common herb pollen was Chenopodiaceae/Amaranthaceae family. But this pollen was not significantly correlated with meteorological variables.
The distribution of pollen according to months and relations to meteorological variably were given in Table VII and Figs. 2 -5, respectively.
We found positive correlation between pollen count and symptom scores. The correlation between different pollens and symptom scores are given in Table VIII. The relation of pollen counts (total, Gramineae, Herb and tree pollen) and, meteorological variability and symptom scores are shown in Figs. 2-5.
Positive correlations were seen between both Gramineae and Herb pollens, and humidity and rainfall from March to July. However, for tree pollens positive correlations were detected between pollen count and temperature and humidity in May and June.
DISCUSSION
Analyses of aeroallergens have been made since 1873 (Dvorin et al., 2001) . Mediterranean country is a geographically complex continent with a widely differing climate and a wide spectrum of vegetation. While some plants were thought to be characteristic of a particular region, clinical and aerobiological studies have clearly shown that the pollen maps of Europe and Mediterranean are changing, partly because of the international trade in plants for gardening purposes.
With a considerable length of coasts in the Mediterranean region, Turkey is a country, which connects Asia and Europe. Pollen in atmosphere was first counted in 1967 in Ankara (Ozkaragöz, 1967) , which is located in the centre of Anatolia. Following this survey, since 1994 (İnceoglu et al., 1994) , most common pollens have been studied in Turkey, which has various geographic characteristics (Ozkaragöz, 1967; İnceoglu et al., 1994; Pınar et al., 1999; Guvensen and Ozturk, 2003) . This study is the first one done in Adana, which is a typical Mediterranean city with 14,030 m 2 surface area. In addition to the typical Mediterranean vegetation, the city is surrounded by the Taurus covered with Pineacea. It has been reported that pollens, following mites, are the second most frequent air-borne allergens (Güneser et al., 1996) . Although the typical vegetation in region has long been known, there is no study in Adana.
When pollen map of our area is compared to the other European pollen maps, Cupressaceae pollens were shown for a longer period from November to the end of June than those in Europe. Betula pollen was observed for a shorter period than the ones in Middle European Countries in November and December. Between March and June, Oleaceae pollen distribution is similar to those in other European Countries. Gramineae species were shown throughout year. Urticaceae pollen were shown between March and June, which is a period shorter compared to the ones in other European countries. Compositae pollen was found in different months from that of Europe. (March to November in Turkey and July to December in Europe). Chenopodiaceae/Amaranthaceae family was also shown for a very long period in Adana.
Similar types of pollens were identified in our study when compared with the Mediterranean region. The difference in their pollen concentrations is not significant. In general, tree pollen with a percentage of 82% is slightly higher than that of the inner (76%) and other parts of Turkey. Also, tree pollen was dominant in the Ankara atmosphere forming 76% of the total amount of pollen collected over the period 1990-1993 with Gramineae 14%, and herb 10% (İnceoglu et al., 1994) . However the pollinisation period was longer in our region. In addition, pollinisation period of Parietaria was found to be shorter, and this period for Compasitae was longer which was different than other Mediterranean countries.
Fluctuation in pollen levels were not significantly correlated with any meteorological variable examined in this study. Similarly, literature also determined that tree pollen was seemingly unaffected by changes in temperature. However, in different studies positive correlation was found between pollen count and warm temperature and precipitation (Epton et al., 1997; Ç elik et al., 2003; Sin et al., 2003) . This is a preliminary study and effects of meteorological variables on pollen counts could not be clearly identified with the evaluation of one-year data yet. As indicated by previous researcher's examination, multiple and accumulated weather parameters for a longer period is necessary for a complete understanding of relationship between meteorology and aerobiology.
We found positive correlation between pollen counts and symptom scores in pollen allergic children (Table VII) . Our patient group included only pollen sensitive children and so, this correlation is not surprising. The previous studies had conflicting data with effects of pollen counts on symptom scores and admission to hospital or emergency departments (Epton et al., 1997; Ç elik et al., 2003; Sin et al., 2003) . In these surveys, the atopic origin of patients was not clear and non atopic patients with asthma were enrolled to the study. In addition, only asthmatic patients had been studied. In their study, Epton et al. found small effects of aeroallergens on PEFR and asthma symptoms and they thought that other causes need to be sought to account for variations in asthma severity and exacerbations (Epton et al., 1997) . Allergic rhinitis is another important allergic disease and has been frequently come across entity at least asthma in allergy clinics. Especially, pollen sensitivity related rhinitis and rhinoconjunktivitis and asthma is responsible for high morbidity in children and adolescent. Our study group consisted of only pollen allergic children with asthma and/or allergic rhinitis. For this reason, we thought that it may help to understand the real effects of pollen counts on allergic diseases. Other factors responsible for fluctuation of allergic disease might be excluded by this way.
We suggest that further studies in longer periods and in larger populations should be done to determine the relation between aerobiology and meteorological variables and allergic diseases.
CONCLUSION
In our region, pollen map and its changes in accordance with the climatic changes have not been studied before.
In this study, we investigated the types of pollen and their changes according to the months and meteorological data.
Adana, which has all the characteristics of Mediterranean region has shown high pollen counts, which is the vegetation specific to this region. To have knowledge about distribution of pollen concentration according to months is especially important for our city where the prevalence of asthma and allergic rhinitis is 12.7 and 13.6%, respectively. In this oneyear study, it was observed that there was a significant increase in pollen counts on days with high humidity, following rainy days in hot seasons. We have planned to continue this survey to predict pollen concentration in future.
